Graphene oxide was synthesized by Hummers method through oxidation of graphite [1] .
temperature (0-5 o C). The mixture was stirred for 30 min at this temperature and potassium permanganate (15g) was added to the suspension very slowly. The rate of addition was carefully controlled to keep the reaction temperature lower than 15 o C. The ice bath was then removed, and the mixture was stirred at 35 o C until it became pasty brownish and then diluted with slow addition of 250 ml water. The reaction temperature was rapidly increased to 98 o C with effervescence, and the color changed to brown color. Further this solution was diluted by adding 500 ml water and finally treated with 10 ml H 2 O 2 (30wt.%). For purification, the mixture was washed by rinsing and centrifugation with 10% HCl and then deionized (DI) water several times.
After filtration and drying under vacuum at room temperature, the graphene oxide (GO) was obtained as a powder.
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Synthesis of reduced graphene oxide (RGO)
Chemical reduction of graphene oxide to reduced graphene oxide was done according to earlier reports [2] . In a typical experiment, 100 mg of graphene oxide was dispersed in 50 mL of distilled water for 3 h using a Barson sonication bath. The pH of the solution was adjusted to 10 by adding KOH and 1 mL of hydrazine monohydrate was added, to the solution at 95 o C and stirred for 24 h. Once the reaction is completed, the reduced graphene oxide was collected by filtration (0.22 μm, Millipore filter paper) as a black powder. The obtained powder was washed with distilled water several times to remove the excess hydrazine, and the final product was dried in a vacuum oven at 80 o C.
Synthesis of Polypyrrole
Polypyrrole was synthesized by chemical polymerization using ammonium persulphate 
Synthesis of Polypyrrole-reduced graphene oxide (PPy-RGO) composite
The required amount of graphene oxide (wt. %) and pyrrole (Table S1) [6] and Langmuir isotherm models [7] .
The Langmuir isotherm is expressed as q e = abC e / (1+ bC e ) …………………..S1
and Freundlich isotherm is represented by
where q e is the amount of mercury adsorbed per unit weight of adsorbent (mg/g), C e is the equilibrium concentration of mercury (mg/l), b is the constant related to the free energy of adsorption (l/mg), and a is the maximum adsorption capacity (mg/g). Freundlich constant (k) is indicative of the relative adsorption capacity of the adsorbent (mg/g), and (1/n) is the adsorption intensity. 
